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(54) ANTENNA DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna device that is 
constituted in compact in size, will not require adjustment, 



regardless of its usage conditions, and exhibits proper wide-band 
characteristic for radio communication. 

SOLUTION: This antenna device is constituted by providing an 
antenna section 20, having at least two or more each feeding points 
19 and grounding points 20 and a plurality of grounding point 
switching means 21, which respectively connect or disconnects the 
grounding points 20 to and from a ground 1 3 on an antenna element 
1 8. Resonance frequency adjustment is performed by switching the 
grounding points 20 to select the switching means 21. 
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(57) [S»] 

m&^m 7 y^i-m? 1 8 iz&m& 1 9 

2 oi:^n^ : n^<<!it>2^K±is:ite>tife7>7 1 

t»nt. &&Ji,62 (uzttfcLx ^n^nmnzn 

*^S2 0«t«J0#A6nT*««»»©fl«E**fT*)n 

•So 




(2) 

1 

tl?tl'>fc < £ h 2 HA -hR *t *> tltz T >5^g5 £ , 

£nfc±E*&«£X QWZ-Z>Z.£lZ&^T 
-LE«6«j««#X-'r 7ff8X«8iSX-f y?*R 

^s«atE±»c*» $ tut z. £ z&wl £ i tc 

E«<Z>7>:r:J-gBo 
[»#«3] ±K¥mT>T*&* »FS!;^-X 20 

£ £ £? 2>m &m 2 f:»7>rt$io 
[»*54] J:E7>5^BM*. 2 OJ^Ji 

&2ntz&MffiT£^n?n&ffi2tiz>££hiz. 
^n/^-^tt^nfcc^&wat-rsw^aifciE 

6 ] ±E#>6«j«ffl»^-f v ffSStffttt 
jSMyffSC, MEMS (Micro-Electro-Mecanica 
1-System) X< y V> 6 tl£ Z. £ &&m£^Z> Iff* 
« 1 KEfcO/^T^gB. 
[»**7] ±E*«jS An»*S«J» 40 

xfy^tk&mrzz. £&¥fWL£-? zm&miizmm 
m^ms] 7>y~rm=?\z. &m&£* &&<£% 
±E#«*iSic:3*rt>LT-5-n^tiRfrte»n, 

<b> 

±E*»J«X-f ^5 L #S©«#»ffJcicfcoT±E»fl6A 50 



*£§f!2 002-261533 
2 

*«0#AT*««iftSc(O«iSE*ff5tt ! b«c:, ±E-f 

[R*B9] ±E7>5 t :HS*<E***±fc/^-> 

±E#»*jSX-f y ^R#E*S«±K*S£ftfc£ 
tS«r«^i-*BI*S8»cE«OT>^S«. 

&%z.£&&WL£?zm&m8\zmffi.<D7>T'fmw. 
£b2^±<Dmm%&?£*m^Tmmmfa±\znm2 
±Ei&«« : f t sse**^ £ j&<-tn-Fn±EK*s«± 

£h\z. £nsttl**^£^LT±EEIft*«±fc*« 
$ nfc±E»«» jSc x -f * t^&l £*n?nn 
t&zwtzt £?z>m&m s \zmm<D y y^tm 

[fflf#JE12] JiEOfcf-^>XWIfi^R^ ±E 

*f y^*S«i:»&35:bTS:tte>nT±Efi*S#-f > hi 
±E««»i:©*««»&«J0#A*>f >bT-y>X»l 
RX>fv^Ri*S*J*S*L 

[If 1 3 ] ±E#»*^X^ y ^RRtX/Xtt 

£n££££#tfc£T£ffif*3ii 2i:E«®7>rtg 

So 

[«t*H i 4 ] ±E*«»jSx-f y ^^s&rx/xtt 

-f >tr-^>Xi^SfX^iy^RfC, MEMS (Micro- 
Elect ro-Mecan i ca 1 -Sys t em) X-r^^^fflV^n>5C<h 
**«t-r*R*iH 1 2JdE«©7>5 L ^B. 

5] ±fc&m&£mw&£*xnmzz>ty 
wx* v ^r& wr ^> - ^ ftWRt-rsiff** 8 he 
t^)7>ftgio 

[0 0 0 1 ] 
[0 0 0 2] 




(3) 
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«^SE^O^*Sp Mx.il t^*- If 5**5*— * 
[0 0 0 3] ->6n x-^^CDSISfivX^A^, /Jn« 10- 

^yXfAtlTH 0J;UiIEEE8O2. laT»*$nT^ 
§5GHz fflf«©»5««Uftii« vX^-A^IEEE802. lbT 
JI9g$nT^iS2. 4 5GHzS^(DilLANyXr 

[0004] jiSEixfefta^a^ttstc^vixtt, &b 

[0 0 0 5] AVf-^Ofy^MH A— H 

[0006] Mft/^'jn ntip>n?m&mz&\,* 
x. vmmm. mmmmm<Dy : -?<D&W}* mm. mm 

[0 0 0 7 ] 
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ffi?Lx^z>tf* -mztemm&ft^mmmzmcxi'o 
<Dmmf)mmxzn&&<m&<Dmm&mmizmm?z> 
ztmz/u£m^t^^xb£^o &mv>n z ?-m&iz35 

[0008] mTmm\z&^x\z. ^vtc^mfc*^ 

U cns«t«fflm^:x^2 0 OSrfiEJBata^B 

«k ftMmizfocxm&Mftisxm^izmmisxm^z 

[0 0 0 9] mmmfn^iSzL— )V2 0 0H HI 9&tf 
@2 0i:^TJ:^i:, ^ffiJiKjasoKlft/^ — >^ 
jS$n*££fcKKBK:^>K/^->2 0 Zimfc 

2tifcmmMm2 o 1 ±tc, 0 

g^ffilgE^Mt^LS I 2 0 4t. y^vi/zL**: 
U*f2 0 5^ f£ff^2 0 6«*iSS«SttT&*. *S 
^M{f : t> ? ^-;U2 0 0fc«, EHSS2 0 1011^) 
— *«J^«Si:a>»jtt^fT*Dn*n*^^ 2 0 7fimm 

1 <T>n*>?* 2 0 7 t'StlPlTS^ffiCO-SSftlJCT^^- 
g&2 0 8^A^->M$nt^^>o 

[ooio] ^iifi^^^-;i/2 o on n*** 2 
ti^z.t\,z^o. *#»8i^5ft«snfcf-^*t 

777ya^^'Jff 2 0 SlCKttbfcD, ZL(Dy y y 
5x 3. * * U IS? 1 2 0 5 KfEffi 5 n^c ^-^^ & ##«g 
^(h«^-r^>o *llil«^E5>j.— 0 Oil 2M*1Sg 
tc3S#Snfcttffi^*5ViT, T>t-^-SR2 0 8*WSB^ 

[ooii] 7>r+&2 o 8H mmmfa2 o i<^± 

o<D^mit^m^tc^z)t^mmt^mm(D^mT>^ 
+t.\^x±j#-)V7>^\z^xm$Li*n&o t> 

7^352 0 8 ten m%.&mi 9 (C^-T <fc 3 fe^£>$>2> 

t$f 2 0 9<!:, jf«/^->2 10^ *&«/^ — > 

2 11^^45. a»^->2 10ll 7>7 L ^5{I 



5 

^2 0 9<0-ajBBtH3£UT^«Sn, y^>F/1*- 
> 2 0 2 t«J§StlTti*. $&iA e ^->2 llli, SE 
ifc/1^->2 1 0 £¥ L ftlZT>Tl-mi L 2 0 9 ^tt^b 
TJ^fiEStl. ^R^RF^Eya- ^2 0 3j&>5<D*&«£ 

f 209 ta^-rs^rfij^^s. 

[0 0 121 7>ft»2 0 8H ±i£LfCcfc5{CgSigg 
&K2 0 l±JC^«(7)T>7 : -^^2 0 9£/\°^->^ 

m=?2 1 5H @B^Sffi2 0 l<D3cM±.\Zrt$->WfiL 

s ns a * o xu < > raa t^-r J: 3 tc^ffi^ l 
i5H -agg^43^T^^>hvi^->2 o 2tmm 

S*lT««jft2 1 6*flWtr*4:£*>K: v 2 1 7 

[0 0 13] &fz. T>5^SB2 0 8te, «^.tfH2 2 

§B2 1 9^I$lTMlT^§^^§^L?i7> 
ftCJ;oTi«bTt)J;K 7>rt32 0 8 

^^fi/^->7>ft^^u • X^'J y hS!/^ 

[0 0 14] tC5T, JillilW^E^a.— ;P2 0 Old* 
^Tte, ±j&\sfzT>'Tl'&2 0 8&ffiZ.2>z:£lZJ:z> 

0 7>ft#tt«t<»nut^^ Tfcfc) 
KB©*fSSVifiI#©ffB^SS«*»lc<koT7> 

x^*^ «JZZ©««*o«l83^*n-« r h«fl:-r « c £ 
[o o 1 5] mmmm^zL— ^2 0 oic^Tta, & 

£&S 0 b^Lfr**^ T>^S»tt, 
Wfflt:ftSLT*50> /hS!fl:&«l«fbT5SS»&JKflt* 

W^a— ;i<2 0 oco/J^{b^^^^^tc^^'T^:^^ 
[0 0 16] L^bT *58Wtt, ttfflftftlw^to 

[0 0 17] 
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£ mmsSL £ $M:n?ti'>ti <t^2 ~D£k±.mn e> ntz 7 

yffgt, #»«Ui»:#KlT*ft*nRtf6ft#» 
^SfcS«AT««S*l*. 7>ft81H 

x <d n-rn*> s s^ffl'J £ r s £ £ t> tcfdi^ 

ttftifijfttfW 0 £ nx*«Htt»©»IBE*<fTtoti 

So 

[0 0 18] Bl±©J:5-fc«aaftfc*»MIC***7 

20 mmm^^mtvx^-^mcDm^m^^Buvimx 
ntinz>£o\zuz> 0 7>ftgnann 

[0019] ^fc, ±mistz&m*m&irz>*%wizfr 

fe2 0£l±©»»j«i:**lB:frt6nfcT>7 t ^«i:. 

30 KttLTKWSn-Y >tf-y>X^^fT^ ; T >tf-^ 
>XPIfgi:^iAT«S$n5o 7>ftgfH> 

[0 0 2 0] J!^±<7)ct5(c:«!«$nfc*»^JC7&^ST 

miz£Qmk?z>&mtsL#Mm$LmzttisT, mm&<D 
wmmmz^z>x^^mm&&^it^^x^<Dmm 
40 {tf>m*>nz>££hiz, -r >hr— ^>^wsE#stc<fco 

ttezzhx, mmmfe&&i&$:mzi,tcm*<Dmmjj 

So 7>TTmm\z&n\z. si^tfign 
50 s/hfflT«*T» 0 3^-3«ifi»#fc:«nTAjaFttafflMi 
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[0 0 2 1 ] 

m i I3ifc7>ftgii n v:*-;io> 
mt&rtmrzx- Fmnmmmm^zSzL-Mzftmiz 

h 7 y^-rm^ 5 a**s« if > 6 ^a»o[)3t a t° > 7 ± 

tf> 9 ^^bt¥®7 >^3^ 5 rt*^ > hVI^- > 
3tC««fi$nT^S. 7>5":M£Sin «ifcfc?>9^ 
fc&mtf> 6 K#bTMHT€:pJ£pIffi£: ITW7>t 

#fc^^n^cSftm^^@B^*1S 2 7 > K/^-> 3 
(hOHT^ #-^£^1* ltf©±I^ 6 J3r5£<E>*Jg 

[0 0 2 3] ±iEUfc7>5 L ^-SiaiJC*3^T«, &m 

£D> *»fflift»***flsf T&to-fe* B2H 7> 

-ia^l$^3 0mm, Yi»^ft<Z>— 32CO^$ £ 2 0 m 
m> ¥M7 >tJ-%¥ 5 £Bi»&fiL2<D — 
>3£(&#fi|IBIHH£4mm<hU fc&mif > 6 £«Jft If 
>9 tOMHT^rBIl {C:kl>T9 a, 9 b ©JHSlT^"r 
£5tC4mm75M3 0mm(Z)ttH"C^t:$-erfcKr<OT> 
ft^ , J^->D7, (return loss) <Dtk'fr*p'b#M 

[0 0 2 4] 'J^->P7H |&ltf>6^Ltf® 

Cttcfr&o 7>ftgfllt */h*^*fira«»f 
0^U^->oxl- 1 0 d B^TtC*3(/>T7>^;>-£ 
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6 ( Z ft L T ffi * tf > 9 CO & Wi £ & Wi "T £ d £ t C J: o T , 
S/h+'L^fiBiftft f 0*, 1. 55GHz*^2. 2 

[0 0 2 5] gI3^^EI4^^L/cM^ilft^> ; ^-^ 
10H ±SEb&7>x^««l 
LfcT^TJ-ffil Uixtl^o jSjRiilS^^i-^ 

ion m3\z7K-F&o\zt%&mm$:gL'r2>££:biz^ 
io ^mmmmui 2 ^mmm&fai 211 ^® 

1 2 aO— «ffl<D®«^l¥j|fflS:»5£"rS7>5 i ^aBl 1 

tz. ^mzyy^-rmmmm.! 2 b^»j6bfc««^i* 
jssnxv^o #sbb«*isi 2icn §¥ffl£#iirr* 

i/^->SM$nT^^o #SIB^S1S1 2\z 

n mm<o-i$mzm^te^&zi*??tfmw*>nT 

20 [0 0 2 6] ^ilft^E^^— ;l/ 1 0 fcL #Bg2«SSt£ 
1 2<Z)@B$|A 0 — ^>6R-tK:* RFt^jL-jH4t, ft 
^ffi»£«j£T3LS I 1 5^^«^^y>^L^^:U 

zl-;H 0«, #>jfE*iai£l 2<07>ft*M«l 
2btC, iS5L^/1^->$rS*^i:"rsr>^^aSl 
1 ^/^->MLTf^o 
[0 0 2 7] JS»5Hi^E^a.-;i/ 1 0 n 

30 ^^^xA*^bT»«*«IWT©»ittlCckS^--^« 
§*0)ISfiSpIfttt5.. ^Mft^v^L-^l 0 

10ft Ktt«<D7>^8Bl l*««-r*ilttc<fc 

40 [0 0 2 8] yy^j-ffii 1 n 04tC^-Tci:^tC, # 
H@E*gSffil 2 7 
^->18t, C07>ft* : f/^- > 1 8<£>— Sg& 
^tiTBSSbT^fiE^nfcHe*/^^ — >1 9<h, 7> 

*->2 0<h> 4I^MiX-1'7f2 1^^M 

i^^-;n 4 t/^7->mzzn&zt{z<k-oT, 7> 

50 [0 0 2 9] 7>^35 1 1H «ifi^^->2 0^> 
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m^z^numi <o^mn^->2 o anmm4<D&t& 
n?->2 o d\z^^xm^n^>o yyj-r^i 1 \z 

2 0 die, ^>F^-^>1 3 t&mizft&^T^n 
-^nmi CDjgi£^gX-< v?-2 1 a7I;Mtg4<7)}gi&^# 

ot, Sgl <7)g*/^->2 0 a7bmm4<Dm&/\?- 

[0 0 3 0] LfcT^oT, 7>^^g|5l 1 te, SlOS 
i£/\°^->2 0 a7hm&4<D&mrt* — >2 Od^ll 

2 0d^LTlRlT^7>HA-^>l 3(cS»-r 

fc*&m/^-> 1 9 t&i&nZ-y 2 0 iOKRIT^ 

B4i:st«k5i:, ftt/^->i9tSl©»«/V 
->2 0at©WBxlS8mm, S20g^/^-> 
2 0btOHBx2*12mm, ^3(Dgi/^->2 
0 c iKDBBBIx 3 £ 1 6mm, §§4 (OiSJft/^ — > 2 0 
d tOMRSx 4 £2 0mm[:^t§o 
[0 0 3 1 ] JEt±<Z)<t3fC«j«$nfcT>^BI51 1 \Z 
*5^T> mi 0}g^«#X-r >^^2 1 a7^Mm4C0Sjfe 
«J#X< 0 d$^nt'n«fiTt>«I<hT5^ 

iia08lO8i/^->2 0 a73rS^4<OSa/t^ 
->2 0 d S^n*n*$llTy7> H/^-> 1 3tC*fr 

r>rj-3i mi<Dmwmw^ V7-2 1 a 

T^WSE^nSo 7>rtSll}i HH^^fl^M 
«fco(C, 1 0 7 5GHz;5^2. 2 

GHz ©M^^liTIBSE^ns. 
[0 0 3 2] iSftiffl^a-JHOB, iaibfeJ:^ 

-;H0tt, ±»Lfc7>ft»l HCfcoT, 

&<Dmm&&mmznt>ti2> 0 
[0033] me\z^tz7>T+mw.3 ote, 

H/1^->3 2a<»/S$nfcK»»«3 1 ±tCT>^^- 
«3 3*/^->M$nt&5. T>x^-|gS3 0 
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^->3 5£&^T^n^n^>K/1^->3 2£& 
»S*l£H5£«ift/^-->3 6 tS^SOSSJft/^ — 
>3 7 (3 7 aM37c) ^/^->M^nt^ 
So 7>5^SS113 Ott, #«#«»/^-->3 7*<« 
^iX-f^f 3 8 (3 8 a7!fS38c) ^1X^7 

> hV1*-> 3 2 icjg^^n^o 

[0 0 3 4] 7>ft8a3 0H ±a*Lfc<fc5K:«ift 
10 «lf^yf3 8£gtRbT3#<£^#}gifcA 0 ^-->3 
7 cO^-Ttl^^^^ >KA^->3 2 iCjgjfS-TS ^iC 

X-Y >;/5P3 81C, «Att»IBI*«»'r*MEMSX-f y 
^ (Micro-Electro-Mecanical-SystemX-T : »/Jv^ 
g««yXfAX^^5 : 3 8 a^fflV^tlSo 7>t1~ 
mm3 0\Z\Z, «-»«6«JSX-f y^3 W^Ltf^-f 

>5^^iE3 OlCte, &8*«f^^5 : 3 8l:, ^-co 

7f 38 c&m\s*t>tlZ>o 

[0 0 3 5] &*5, 7>rt^i3 0II^^T^ 3* 
0>«»*»/^-->3 7d:3fi0fi««lf^yf3 8 

IBffl^iUSS®, «^ttW«E©8S*. nxb-^X^-X 
*©tt«i:»^iTlt©»o9t»*/^->3 7 t 
SOT#^7f3 8 td«^^§o 
[0 0 3 6] i7l:^U;iSIKyaHM0H 
30 ^I@SISfi4 lt:±^L/:7>7-«l i^M$n 

rft*. M^iifi : e> ? ^-;i/4 ota, ^u^44§ 
itLxm&znfcw,! <ommmu4 2 tm2(Dmmmfa 
4 3 tfr%tz&&mmm&i6L4 1 <D^M\zm^<Dmun 

-^>4 6^M$n, CCD^MJitCRF^Ev^-^l 
4^, m^ffi3«£«JS?"*LS I 1 5^«777'> 

a«u*?i 6 ns. 

4 0 ^iseias4 1 0!)-«i«««K:w««*K a r 

5;&V±&l,fc#7>5^h/1^->4 7 &r< — 
.40 [0 0 3 7 ] ^31^^3.-^4 0^, #Jf@Sil£g1£ 

4 1 <Dmmzmmrt?->4 sfimtfzznztthiz. 

P^mz^"y>Yn9 — >4 9^MSnT^S. S&il 

5 l*^UT±5*Lfc#*ft«ift*^»UT«aR©«« 
[0 0 3 8] ±5*UfcMj»iHi : t> ? 3.-^4 0tf>S2i£X 

—)V4 0CD®i£X*§tCte, (a) ^^Lfc^lCDM 

50 iiS4 2 <t$2 0^BSfi4 3 iiMi^n^o sgi 



m 

(7) 
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/\°^~>4 2 c^^^tlTl^o IS1GDPIMSS4 2 

LTI*3BSIeIK/^->4 2 c ^ffl?@4 2 b £>&<2SiB;£n 

[0 0 3 9] S2©M®i«4 3l:t), S1S4 3 a©- 
36rOE>*lB±KUBfB4 3 b7Wg^£*l fg 1 <D 

i^IS1S4 2 iKD9b&ttm£fc2>&tfL4 3 a«© 10 
±I(ira[El^5'->4 3 c ^M^ntl^o 1*3 BR 
[Hlg&/^->4 3 c fcL *2<DMS»«4 3*^1 COM 

— ^>4 9 

[0 0 4 0] SSia>MffiS«4 2£g§2(£>praS«4 3 
tfcL H8 (b) fcjR'T.fc'SK, ffiJS-rsftfitJ^'tiriS 

m tc y u *? u # 4 4 tfift& * nxsta-s-fr $ n/tttte-e 
*»^uxfflffl^ifi*nT-*ftanT*JiEii*tE4 
i a>*mflc*»«-r*. ^BsaiasiS4 i &*mmz 20 
tt, H u ;^px-^ tf ipxfls^jfis ns £ £ i 9 , 
raa (c> fc^"r<t'5{cmi©i^MxiR4 2<fcm2CDM 

ric£*iS 0 ^BBBHS«4 ltO*ra#Kte, RIB (d) 

Jl^ 7+15 1 ttW&Zti. m 1 (0MSXK4 2 (O^fS 
4 2 b<h|j§2cDi^B^1£4 3<Z)ffl|g4 3 bt(Z)iI^i 

[o 04 1] &m&m&iR4 i<Dtpmmz\*. w,\<»m 30 

®S«4 2 4 2 b£»2<OMffi*«4 3tf>gfl?§4 

3 bt\z^n^nffii£<Dn?-zi>¥mmfimztiz>z 

£\Z&Q, MS (e) JC^Tefc^Kfgl OPi®^ffi4 2 
flJJ3Bf^©iBISA^ — >4 6^>T>^/1^ — >Af«Jft 
$ £ £ iC^ 2 (OilMS^ 4 3 MlzMM/V? - > 4 
8^*«Sn5o #HS«Sffi4 KO + PJftJCtt, ^1 
©Mffi»tR4 2©E«|/^^->4 X^LfcjgiK 

m&tmwttEtiTi&mmm ^j=l-)V4 o^a-r*. 

[0 0 4 2] MI&®{g^:>^-;l/4 0<£>©jgXg 

ptx^sffl$n*. *iEjBS«4iico^m 
mzfoCT2%\z&&&<Dmm&forfm^t>nz>o * 

fc, »IEISfi4 1ll tt»»0)**3S:*rH©iSS 
i^-,11/4 0 ©/hSHLtc^aTtt****, ^arr^-r > 

[0 0 4 3] Ml&Sfi^S^-;^ OJdte, ±a*Lfcci; 
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>4 9JCfifSTSfc«e>Jc:, MEMSX^7f4 5»i 
^n-5o MEMSX-f 7^45H El 9 (a) f-TH"^ 
^(liWEf^A-S 4(: c fcoTlt>nTl^o ME 
MSMyf4 5H y'J3>SS5 5±fC@5£&,£5 

6 1)1 1 5 6a Tb^m 3 <D&& 5 6 c ffi 

mm-sti* iio)M5 6 a^^s^-epj^tt^wr^ 

6o MEMSX<7f45H 8l©8,-S5 6atS3 
©»^5 6c^HiA«^i$n> U-H58a, 58b 
&^LTtt»*A- 5 4 KKtt&fflAMTF 5 9 

[0 0 4 4] MEMSX<7f4 5 te, pJlftft.'Sfr 5 7 
<Z>-J«ff**lil»iX«fWi:i: ! b^-> , J3>*tE5 SGiJcDfg 

1 <D&& 5 6a <h<0#BB«,& 57a SrW^TS £ t 

7btlTi^tl5. PlftSE^M- 5 7 tt, **gB<7>!g 

2 5 6b tc*t*s it, ftmzmm 57c 

nt^So MEMSX^7f 4 5H HI9 (b) td^T 
a#tt«^^^TRl»«jSCM-5 7 5 

7 a^l©M5 6 at*j|*-r-5tt*>Kl. *§B»^ 
5 7 bfi«c:^tiT»3<0«^.5 6 c £(D»ttj&*ttfcnfc 

[0 0 4 5] MEMS^7f4 5l:^ _hj£Lfc£5 
\Zffi7£<OWW&i&/*?—> 3 7^a«$n*Ci:fC<t 
D, ^2 <0Sj£ 5 6b £ pJftSj£ifi- 5 7 OfiSli 5 7 

c £\zmmn&&mn2tiz>. mems^^^s 

HU Hft«EE^H«lP$naci:{c:j;-r>T»2<0»^5 6 
b £pIW}&&Ii5 7 (Ortgemffi5 7 c £(D[ffllCR5l*a* 
pJ»S^it5 7^9 (c) ^^T^^tcm 
l©«jfl[5 6 a^StU->'Ja>Ifi5 5{ffl-\<h^ 
feKf^T^o MEMSX^f7f45H ^&ftfeUfcpJ 
5 7 ©#BBS^ 5 7b *tfB 3 (Dg^ 56cig 
^J#Sift/l^— >3 7 i:y^>K/1 

[0 0 4 6] MEMSX-f7f4 5H ±J6UfcHffi« 
jR5 6 t?Ili»jSl)t 5 7 t©»MI«»*«S»$nS^ t 
T> W#SE^6/1^->3 7 <h^>K/^->4 9<hCD 
S«6«ffi&««pT^. MEMS^7f4 5H ffiO^J 
#»fl6/^^ — >3 7^S*lStlS<i:, i^AVTXttEE^ 

TfflWcTZo MEMSX<7^4 5ft ^tliCctoT^J 
SSgJftA^->3 7 £^>F/1^ — >4 9 (hOWSrBI 
feT^) 0 MEMSX'f 7^4 5 t4> a«S)T«/h"e*S<i: 

x^fyftwcw^, mmmm : tzs^-)i4 o\zm 

[0 0 4 7] ±Slfc§7>ftgICfe^T«, 7> 




(8) 

13 

te, 7>rtif 6 1<!:, ^(D7>rtlf 6 lO-g 

6 8 ££S*_T^£o 

[0 0 4 8] 7>^gS60te. ^l(7)^tr>63 
tcS^^nfc^l<7)^#X<^^6 6K*fbT\ ^2© 10 

i&X-l'u/^ (SPDT: Single-pole double-throw switch) 
Zmfc-tZo 7>rtgf6 OtC&^Tte, f?ll(E>^# 
X-T ^^6 6©fiM6 6 btI2(Z)MX-Y7f 6 

7 0tig*6 7 b&tffSS3CD^#X-f y5P6 8CDgL£ 

6 8bt«ii6 9«8^Mo 7>ftgf6 0 
r&^Tte, !£l CO^J#X< 6<D*%m&&6 6 c 
^m2CD^J#X-f y^6 7<D1%m&&6 7 c^3© 20 
«J#X-f 8cDgL&6 8 c i:^7-XSi$nt^ 

.[0 0 4 9] 7>ftii6 0 fr&t^Tte, m 1 0 fC^ 
T£5tC> »l^fX-f7f6 60pTKi^fr6 6 a 
7i^!ffgL&6 6 b<h^£nT^3#clrr> ^2OT# 
7<D»1W]m&K6 7 afimm&&6 7 c 

mznzttbiz. w,3(omm^ sco^m^ 

:fg@6 OK^Tte, fgl tf> 6 3&mi<£>W 

6 6^lT^6 9^g^n^Ci:(I 30 
£oT$£1Ilf >£^£lT£ 0 7>rtgI6 0«^T 

vxy~xmm2ft&z\h\z£r>TmM¥>*m&T 

[0 0 5 0] 7>Ti~mW6 OlZ&^Ti*. ±mi,fzVl 
^^,«6 6 b^f)tlM6 6 c#J^£^#^f££*l£ 40 

2CO^#X-T 7<£pjffrfe£fr6 7 a^^gL&6 

7 c^6^^^6 7 b^J^t^0#D^T^o 

T>^-^@6 o\z&^t\z, mi<Dmm\±>6 

3^1 (Dmm^ 6 ^LT7-Xglt$nt 

tlTM tf > £ L TfEffl T £ o 
[0 0 5 1 ] &43, 7 >5^3£M 6 0 £^#X-f y 
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botLxmmvrz&s zfu^^h.mn^nxn^mz 
tywmftT&&o\z\sX%&^z.t.\tmm-c$>z>o t> 
fts«6on mm\f>t®W7s^ y^twsmzm 
j£2nzztt£<&&m*:ffiKZ&o\z\sTh<k^zL£ 

IttomT'&Zo 7>ftgI6 OKfc^Ttt, ^3#X< 

[0 0 5 2] i:J6Lfc«-7>'7 t ^B^*5^ 
H : flame retardant grade) (Dl^tt^f^X^Wx 

wmoiistiTti&o &fz, &mmmz\$. -h^bfcitis 

a^Sfi^t7^7^Sfi*t>i^^n5. 7>5^=£ 
m\t, &mmmzm)£mmmmtt$:m^zc\£-e. mm 

W^LIil OGHzJK±<0ffl»»#«K:43^T, Jt8t« 
«R«IE«»tt©7-:7n> (ffiA«) *»WBlr>& 

[0 0 5 3] -t^Ufc^ilft^^^-^H 0(C4o^ 

t, «R*s(cufciaia»tEi 2, *ftntfsi«*£ 

£{fc£B 1 1 JC^T. T^^BKJS^Ttt, 30^ 
U^->DX©MW$<f e j:oT^ >e— 3^>X • 
fc^Ttt, B lTi^B^L/c¥®7>7 L ±5(7)cfcatCgS^ 

t>nZ>£olZf£Z>rf, iftlfitya-M 0 <E>/MHfc 

[0 0 5 4] HI 2 JC^bfcSl^afi^v^-^ 7 0 
\t. «St:> 7 5 > 7 6 tOBl:ffiIl/T7> 

ri-mT7 a\z^ y\z-y>7,m^m<nmm¥>7 7* 

1 (D-SffltC7>^^-gB7 2*V^^ — >JgfiESn^<h<h 
&\Z. I@C^7>KA^^>7 3^«$nt&5. 
7>5 L ^SC7 2H, iKF^aiTV^Sa^^bT, 
S2SSS7 1 C7)-§fj^tC^^T^^nfc^^C07>-T- 
7 4t, CC07>7^^^ J ?7 4*v6>a3JUT/^^ 

->^$ns<t<ht>^s&mai7 8(cjg^$n^^me 

>7 5<h, 7>5=-^-^7 4<D-*Blia^(£;fc^Tffi32 
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7 6t<D?3~t:7>TJ~m z ?-7 4^6B^LTA^->^ 
&2tltc&&¥>7 7 tfrtbffif&ZtlT^Z* m 

co o s 5] ^Mmm^j=L-)V7 o«> ^>f/\-^ 

— >7 3 <i:7>Ttif 7 4<hc?)Pp1Ria^5mm, IBH 
SS7 l^*W^m^£ £6, f^lmm^L/, 7>"r 
i~mT7 4<D<m& lmmil, *£Shf>7 5, Jgi&tf> 
7 6S:^^tr>7 7 0)^^^n^n0. 2 5mmt 
U ^Sbf>7 5 £$g*&t?>7 7 tOP^RIs £7. Om 
m\Z®fel,xmi&¥ >7 6<hM*Stf>7 7 ttf^PI t £ 
A^^-^<hbfcB#<7)-r >tf-^>X<D^fb^iai 3tC 

t>w%frfc<£o\z. y>9-i-^>^—y>xboo\zm 
^£i±s^&ictejgifee>7 6 <h^tr>7 7 t^Ri 

t#6. 5mmtlS^^. 

[0 0 5 6] Ty^l&miZ&^Tte. mi 4 \Z^Lfz 
^6fi»t! >8 7 e»^.il:J:oTt)7>T 

7>rtif 8 4^£lS32LT/1^ — >»jjan5fct 
t> 8 8 nfc&S tf > 8 5 £ , T>J-r 

8 40-JH»ai:*^TSSSLT/^->M$ 
n*££fcK^>F/^->8 3tCfi*S£nfc«ittlf 
>8 6 tdV^->M$tlT^S, 
[0 0 5 7 ] a»jB«^i-^8 0«Ctt, Mt!>8 
5(Z)^4>d^»*tf>8 6 WC7>5^^8 4 tWfx 

Tt^o H«e>8 7lt T>^*^8 4<h¥fT^» 

otM^nti^. jusam^^a— ;w8 on, 

£6. 5mmK:i8:5£T£o «Hafll*^3L— ;^8 0ic*5 
^Tte, 7>t l ^^8 4^tf>8 7©X*S8B8 7 

xoXftsiwai 5tc^$n-5o ftHRani^:^^— ;P8 o 
-y>7, 5 o aizm&z-&z>tctbiz\$7 >T-rmT8 4 

LMm\±>8 7(Dmffi&8 7 ailCDttfammu&O. 8 
5mm-m&<hft:£>o 
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[0058] ±mi>rzmmmm : Ei?zL--fr8 otc^ 

T, 7>ft*f8 4 tfi»K>8 7©S«ffi8 7 at 
<0#|p]fHiHu£O. 8 5mmlCt9:5£U ««6tT>8 6 <h 
M^tf>8 7 tOfHIRi t ^7/-^<!:UcW7>f 

;i/8 0 tc&^Tte, mmfrZWZfrUXolz. T> 
^^*fi«ifi*^*?j2-. 9 5 GHz 7^£2. 9 8GHz 

10 [0 0 5 9] HIl 7 tC7FLfc^ilft^:> ? 3--;l/9 0 

>t-*»9 2&rt*->Mf&2tiZ>t:tih\ l z. ISC^ 
7>hV^->9 3»^nt^^ 7>rtS9 2 
»• ^FfM7>ft^S«tlt, IH^S«9 1© 
-iill»oTM$n^Stt07>rtSf9 4t, 
^©7>rtif 9 4^bB^lT/^^>M$n^ 
20 ££*>Kj&miH9 7JC»sa$nfcje«t!>9 5 7> 
9 4©— ^BHtt*lC*5^iTfi^bT/^^->» 

*ftfc?>9 6 t*V^->MSnTJS:5. 
[0 0 6 0] ftaftiiW^E^i— ;U9 OlCte, ^&mtf>9 
5©»*rt>S^n^nj*iftlf>9 6<PJj^7>^^-^8 
4 t¥frttffiTlR]*^^^]**T^ r ^>K/^^ — >9 3 

^X-f^5 L 9 9<D*>*7WLmz<k-DT?7>\ i ^?- 

So 

[0 0 6 1 ] M>t:-^>Xl^M7f 9 9tC . 
tt, ±» L fcM E M S X-f y f Id ^ * 

40 - F^h^>vX^^<7)^Ki^^E>^:SX<^^ 1 ^, 
Ira 7? 

[0 0 6 2] ««Sfflfi^E^a.-;l/9 O^&^Tte, ±3S 
L&J;3K:*-f >fcf-^>Xfi^fflX<u/^9 9**31iR 

Jg*Stf>9 8^MLT^7>hV^->9 3{cjg»T 

stR^n^-r >tr-^>xs^ffl@*stf>9 stccto 
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[0 0 6 3] MUmm^:iy^—)V9 0 IZ\Z, yyj-ym 

mv>i o o a7bm&3<D&mm$L%immm&¥> 1 o 
tr> i o o ten tn^nm 1 v>mmwm^ 7fio 

1 aM$3^iMX^f7f 1 0 0 c«$tlt 
fflS^yf 1 0 0(D*>*7H*l:J:oTy7>H^ 10 

[0 0 6 4] JBUKHB^a— ;U9 0Cfi^T»4, -LiE 

fiH«»WfijS*Sh:>l 0 OtCctoT, *&«t:>9 5i: 20 

[0 0 6 5] 01 S^^bfeM^Sft^E^zL— ;H 1 0 

*>, mmmmi 1 io-«fiijtc7>^^epi 1 2avi* 
-ym&znzttbiz, mmizt/^y H/ii>— > 1 1 

>Tt^S«tLT, Ett&Kl 1 1 ©-*Mfc»o 

xmm^tiit»vt<o7>^mTi 1 4^, ^cot>^- 

£n5££fctc^>bvi^->i 1 3fc:jg»;*nfci£ 
[0066] mmmm^zSiL—ji 1 1 0 ta* mmmm 

e>ii8c^->M$nt^§o £-r>tr— ^ 

-^>Xl^ffiX<7f 1 1 9 a73rSaS3 0W >tf— ^ 

>xi^x<7f 1 1 9 c^sasn, cm^^tf 
-^>xi^x-<7fi 1 9<D*>*ymmz£^x 50 
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^7>F/1*->1 1 3tc*tUTaKW^3B*n*ck 

[0 0 6 7] iHIfl^ya-jHlOtt 7>^^^ 
^1 1 4(C, ^n^m&mtf>i 1 5*>e><Z>HHH£gK: 
LT»l(DffiS6«#^-f 2 0 a 737S^3(OSife^) 

y^-JH 1011 §gMiX-1'7f 12 0^:t>t 
7Wt§Cii:«j;ot, 7>ftif 114^5 
StfSBSESti*. lilfl^ya-^ 1 l 0 tc&^T 
tt, 8««lf X>f y f 1 2 0 eiRUT7>ft* : F 1 

^>x8^fig$<> t-^yxs^x-r 7f 1 i 9 

a-;H 1 0K:*3l>T%>, ^>e-^>XS&fflX-f7 
^■1 1 9^if^iX<7f 1 2 0^V7h^X7»I 

^m^x^A^^m^n^mmm^iz^^xmrnr^ 

[0 0 6 8 ] 7>rtgfH l^tfcSSIi^ya 

-;i,9 0. i o o\z£^xmwvfzT>T-r&Mm®L$k 
(Dffimmmt^ >¥-y>xm&mm<Dmmzmj£tsn 
z>b<Dx\$isi<. &mm\z-D\,*xm*\zmwLZi-t&\s 
rc^m^mm^^^^^o^zLx^^ti^m 

[0 0 6 9] 

mt^>¥-y>xm&mm£&mA.z>zt.\zj:?). m 

[Hi] ^B^:»?)7>ftgi^S*M^lBJ 
[B2] H7>rt8B(:*^T, 

[H3] *»w^^^sT>^^ies«^fcaiiSiifi 

[0 5] HZ^^hJSHK^T, ft»«jftffl#X-fy 
[06] BIT>T > ^-«IBK:*»<&7>5 : -^«0»j««:» 



# 

19 

[09] giMfX<7fW^6n§MEMSX 

m (b) tt*A-*«oni/tst*7«!i©a, 1^0 

(c) fW>ttl^)itr^^o 

[011] sm&&<Dmw&ittoi<i£iM<D&mMiti 

[012] |&*ja©ifi«JC-f >lf-^>XSE^W&«« 
[013] H7>ft8Ii:*l>T, »«jftitfiistr> 

[0 14] »«A<3!)ifi»C«ISK>ft»riEUfc«©7> 
[015] mT>^i-^S\Z^Xs 7>rt$fil 

[016] ra7>5 L ^-SIB^*3UT, T>5 L ^-* : fa)BH 
KS^@«&tr><hOKB^^{b^^cl^co*S^iSIS^ 

[0 17] *«H«»WBE«t^>b!-y>X»d«t 
^«AfcT>7 L ^g®(O«^0T^^o 
[0 18] *«»jR»W»EaSt-f >lf-y>XBE^SSt 

[0 19] ^*CDT>^S»^*AfeJSj»ii« : E> f 3. 

[020] wjmaw^E^i— )UD®mm-c$>z>o 
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[021] w-^7>^i-^m^rzmmmm^^zL-)V(D 
[022] m^mT>j-±^m^tzmMmm^^-)v 

1 7>rtgf, 2 ffi&Sffi, 4 ^7>KA°^- 

>, s ¥BB7>t-:*% 6 ^tex 8 *&mm< 9 

Jgiffifcf>, 10 JSi«^^3.— Jk 11 7>7"T 

12 mm&fo* 13 ^7>hvt^-x is 
10 yyj-j-m^nz-y. 19 *&«/s*->, 20 g 

*/1^->, 2 1 »»jft«J«X'f 3 0 ffiRfl 

ft^o.-Jk 3 1 T>7 L ^-BP> 3 2 SEPSIS, 3 
3 ^7>hV^-X 3 4 7>ft*f/^->, 
3 5 |&«/^->, 3 6 «9ftA*->* 3 7 ®W 

mw^-y. 3 8 40 mm 

Ifl^ya-ik 4 1 #BSH^S«. 4 5 MEMS 
X-fy.^ 6 0 T>7^g®> 6 1 7>Ti-m=?n 
? — 6 2 S&Jft/^— 6 3-6 5 tyW/^?- 
6 6-68 fflf^yf, 69 l&lii, 70 
20 ^iim^v^L-^, 7 1 SS^Stg, 7 2 7>5^ 

SB, 7 3 y^y^nz—y, 7 4 t>^^-^a^ 
— 75 y. 7 6 »ift/^— 77 

7 8 ttttflu so SURiili^es^ 

-;k 8 1 BIKXtfiE. 8 2 T>^^a$, 8 3 ^ 
>hV^->, 8 4 7>^^> 8 5 *Smt?>* 
8 6 «»K>, 8 7 Jg»fc!>. 9 0 M^jlfs^^ 
:x-;k 9 4 7>^:HfH\ 9 5 l&lb'X 9 6 

SE«fitf>, 8 7 98 -r>e-y>xi^ 

ffl®»tr>> 99 oif-mi^^y^ 1 

30 0 0 *«H«»ISSE«3Btr>; 1 1 0 Sgiifi^ 

jl-;^ 119 -f>e-^>xB^x-fy^ 12 

0 ««fflt^-fyf 
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II] 



[014] 




[0 4] 



[0 5] 




-ID 



-15 



-3D 









t 




! 


1 ,_x4 = 20mm 

1 


x 1 = 8 mm — 




| x3 = 1 6 mm 


i i i . j 


^x2 = l 2mm 



1 1.25 1.5 1.75 2 2.25 2.5 2.75 3 
F requency (GHz) 



[010] 



1 1 



m 7] 

40 

4 7 4.5 14 1^ '6 4 ^ 



Li 





t 42 4 4 4 3, 50 51 

41 



48 49 



60 



.-62 



66 

56 b' 



-6 3 



— 54 



-65 



67a L,68a 
^68 



.66a .67a - 

^£ y-67 jp 

67b 68b 
^-69 




[0 9] [mil] 




76 77 78 
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2002-261533 



[013] 



[0 15] 




60 
50 
40 
30 
20 
10 
O 
-1 0 
-20 





< «=6,s=7,t=6.5mm) 










'-./ 

I.I 


i.i.i. 



2 3 
u (mm} 



[016] 



Z -20- 



-30 - 




2.9555 

2.971 5 

<*r»6, 8=7.25.11 = 0.875) 



-40« ■ ' ■ ' 



2.6 2.7 2,8 2.9 3 3.1 3.2 3.3 3.4 
Fraquoncy (GHz) 




99a 99b 99c 96 97 



[018] 



1T0 



112- 




120c 
^20 b 
120a 



11 9a 11 9b 1 1 9c 117 



[019] 
200 



208 206 



201 202 



209- 



21 1 




210 203 



204 205 




7 n>bi— iS<Dtfc& 

XttSaJUKttaJU6TS 7 §35^ V- »*;i|**SfpJBK^S*BT615#ll 
— *SC*ttW F^-A(##) 5J045 AAOO DA08 EA07 LA01 LA03 

(72>S89J# +LL NA03 

*]K*ft;ilKJfcaJH6TB 7 #35-^ V- 5J046 AA04 AB13 PA01 



